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BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.0,9 [May-07~1999] 

Matrix [ 0 BLOSUM62 | jTj gap open: [n] gap extension: [F] 

wordsize: [T] Filter □ | Align | 



x_dropoff: 50 expect: 



10.0 



Sequence 1 lcljS.c. Cdc24p Length 854 (1 854) 
Sequence 2 lcl|Ca. Cdc24p Length 844 (1 844) 




NOTE:The statistics (bitscore and expect value) is calculated based on the size of nr database 
Score = 446 bits (1136), Expect » e-124 

Identities - 288/881 (32%), Positives = 464/881 (51%), Gaps = 112/881 (12%) 



Query: 9 SGTSLSDIiKPKPSATSISIPMQltftf—MISr^ 66 

S +SL+ + S+ + S N+ NKP T +D LF+ C +P + +PFL 

Sbjct: 15 STSSLJSrSVSOVSSSRIVSSGPWIimFNKPSTPKDHLFYRCESLKmLQKIPGMEPFLNQ 7 4 

Query: 67 AYQSSEVLSERQSIjLLSQKQHQEIiLKSNGANRDSSDLAP TIjRS S S X STATS LMSMEG 123 

A+ +E LSE+Q+L SNG SDA ++SSS Sh M 

Sbjct: 75 AFNQAEQLSEQQAIjAIAQERSNGNGHSNGKIIHQSLI>3AMMRL SVGSDS S S IQGS LTRMAT 134 

Query: 124 ISYTNSNPSATPNMEDTIiUTFSMGILPIT^^ 183 

+ T+S S PKT +TL TF+ G+LP + DP T L +LFQQGAP C+L N + P + 

Sbjct: 13 5 NASTSSLISGMPN^m^IiFTFTAGVLPANISVDPATHLV^IiFQQGAPFCVLINHILPDSQ 193 

Query: 184 LPVIASDDLKVCKKSIYX)FILGCKKHFAFNDEELFTISDVFANSTSQLVK^ 2 43 

+PV++SDDL-I-+CKKS+YDF++ K F4-DE +FTIS+VF+++ h+ 

Sbjct: 194 I P VVS SDDLRICKKS VYDFLI AVKTQIjNFDDEHMFTI SNVF SDNAQDLI KI IDVINKLLA 253 

Query: 2 44 S S PTI F PSKSKTQQIMNAENQHRHQ PQQS SKKHNEYVKI IKEFVATERKYVHDLEILDKY 303 

S 4- + + +E K+ +E + TERKYV DLE+ + KY 

Sbjct: 254 EYSDASDSGGGDEDV NMDVQITDERSPCVFRE1IETERKYVQDLELMCKY 3 02 

Query: 3 04 RQQLLDSNTalTSEELY^FPNIiGDAIDFQRRFLISLEINAIjVEPSKQ 3 62 

RQ + ++SE++++LFPNL f IDFQRRFL LE N V QRIG++F+H S 

Sbjct: 303 RQDLIEAENLSSEQIHLLFPNLNEIIDFQRRPIJSIGLECNIWPIRYQRIGSVFIHASLGP 362 

Query: 3 63 FKLYEPWSIGQNAAIEFLSSTLHKMRVDESQRFITN 422 

F YEPW+IGQ AI + ++ S +++ EtiQS++ KP+QRLC+YPLL+K 

Sbjct: 3 63 FNAYEPWTIGQLTAIDLINKEAANLKKSSS uLDPGFELQSYILKFIQRLCKYPLLLK 419 
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Query: 


551 


Sbjct: 


477 


Query: 


600 


Sbjct: 


537 


Query: 


656 


Sbjct; 


589 


Query: 


709 


Sbjct: 


649 


Query: 


746 


Sbjct : 


709 


Query: 


802 


Sbjct: 


769 



G P H 



K 



N 



S+ + +S 



N+N 



-SSSAAAIIHSSTNSSDNNSNNSSSS 599 
+ I S+ ++ Nf N SSS 



+++S 



+TST 



~TS STARS SSMMSPTTTMNT — PNHH 708 
+SSTA S +S + +N+ +++ 



+RQ+H 



-DSMASF SSSHMKRVSD- 

S++ F SSS ++ + D 



-VLPKRRTTSSS FESE 745 
+ P++ + S+ +S+ 



S+ SS 



+S N +N 



L+V 



FEH-L+ 



++KY DEDGDF+ + SDED +A E 



CPU time: 



0.26 user sees. 



0.04 sys. sees 



0.30 total sees. 



Gapped 
Lambda 
0.270 



K H 
0,0470 



0.230 



Matrix: BLOSUM62 

Gap Penalties: Existence: 11, Extension: 1 

Number of Hits to DB: 10384 

Number of Sequences : 0 

Number of extensions: 671 

Number of successful extensions: 13 

Number of sequences better than 10.0: 1 

Number of HSP's better than 10.0 without gapping: 1 

Number of HSP's successfully gapped in prelim test: 0 

Number of HSP r s that attempted gapping in prelim test; 0 

Number of HSP's gapped (non-prelim): 2 

length of query: 834 

length of database: 90,077,593 

effective HSP length: 61 

effective length of query: 773 

effective length of database: 83489227 

effective search space: 64537172471 

effective search space used: 64537172471 

T: 9 

A: 40 

XI: 16 ( 7.3 bits) 
X2: 128 (49.9 bits) 
X3: 128 (49.9 bits) 
SI: 41 (21.7 bits) 
S2: 73 (32.8 bits) 



FIG. 7A 2 



lift 3 o ®® I 
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FIG. 7B ! 



FIG. 7B 2 



FIG. 7B 
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BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.0.9 [May-07-1999] 



Matrix 


0 BLOSUM62 | 


♦ 1 


x_dropoff: 50 


expect: 


10.0 


| W( 



Sequence 1 lcl|S.c. Cdc24p Length 854 (1 .. 854) 
Sequence 2 lcl|S.p. Cdc24p Length 834 (1 834) 




NOTE:The statistics (bitscore and expect value) is calculated based on the size of nr database 



Score a 238 bits (601), Expect - le~61 

Identities = 212/760 (27%) , Positives ~ 348/760 (44%), Gaps = 94/760 (12%) 



Query: 156 DPOTQLSQLFQQGAPLCILFNSVKPQFKLPVIASDDLK VCKKSIYDFILGCKKHFAF 212 

DPVT++ + G PLC LFN + 4- KL V +S L+ VCK S+Y F+L CK 

Sbjct: 67 DPVTEIWLFCRLGYPLCALFNCLPVKQKLETVNSSVSLEfc^^ 12 6 

Query: 213 NDEELFTISDVFANSTSQLVKVLWra^ 272 

D LF+IS+++- ST+ LV+ L+ +E L+ +KS 4- + ++ S 

Sbjct: 127 TDAALFSISEIYKPSTAPLVRAIiQTIELLL^^ 186 

Query: 273 SKKKNEYVKIIKEFVATERKYVH 332 

+ + E TE KY+ DLE L Y L +.++ + + +F NL + 4-DFQ 

Sbjct: 187 LIASGR—RVTAELYETELKYIQDLE^ 244 

Query: 333 RRFIiISLEINALVEPSKQRIGALFMHS 391 

RRFL+ LE+N + +QR+GALF+ + F +Y+ + NA + + ++V 

Sbjct: 2 45 RRFLVGLEMNIjSLPVEEQRLGALFIALEEGFSVYQVFCTNF^^ 304 

Query: 3 92 SQRFIINNKLELQSFLYKPVQRLCRYPLLVKELL-AESSDDNNT^ 450 

EL + L KP+QR+C+YPLL+ +LL S +EL+ + +A 

Sbjct: 3 05 LLEPSYELPALLIKPIQRICKYPLLLNQLLKGTPSGYQYEEELKQGMACWRVANQ 3 60 

Query: 451 INENQRRTEOTQVVKKLYGRVVNWKGYRIS^^ 510 

+NE +R EN + +L RV++WKGY + FG+LL +D V 4- ++ ERE+ VYL 

Sbjct: 3 61 VNETRRIHE3STRNAIIELEQRVIDVmGYSLQYFGQLLVWDVV]SrV CKADIEREYHVYL 416 



Query.: 511 FEKIIILFSEWT-KKSASSLILKKKSSTSAS ISASNITDN ■ 550 

FEKI++ E+ T K+ A S+ + KK+ S I SNIT 

Sbjct; 417 FEKILLCCKEMSTLKRQARSISMNKKTKRLDSLQLKGRILTSNITTWPNHHMGSYAXQI 47 6 



0, 1»* I 



?! « ' ,«;; « .« < ; : 



FIG. 7B 
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JVCES 



Query: 423 ELLAE- S SDDNNTKELEAALDISKNI ARSINENQRRTENHQVVKKLYGRV 471 

EL+ SS + EL A K +A +NE QRR EN + ++KL RV 

Sbjct: 420 ELIKTSPEYSKQDPHGSSSSTSFNELLVAKTA>OC^^ 479 

Query: 472 VNWKGYRI S KFGEIfLYFDKVFI STTNS S SEP EREFEVYLF EKI 1 1 LFSEWTKKS AS SL I 531 

NW+G+ + GELL+ +V + +E E+E+ YLFEKI+ F+E+ K + 

Sbjct: 480 GNWRGFNUDAQGELLFHGQVGV KDAENEKEYVAYLFEKIVFFFTEIDDTKKSDKQE 53 5 

Query: 532 LKICKSSTSASISASNITDIWGSPHHSYHKRHSNSSSSN^ 591 

K K ST ++SN+ SSS ++ S NS + 

Sbjct: 536 KKSKFSTRKRSTSSNL. — SSSTTNliLESINNSRKD 568 

Query: 592 NSISnKSSSSSLFKIiSANEPKLDLRGRIMIB^^ 649 

N+ L+Ii+GR+ I + I N I+W KE G+F L+ 

Sbjct: 569 NT XjPLEIjKGRVYI SEXYNI SAPNTPGSTLIISWSGRKESGSFTLR 613 

Query: 650 FKNEETRDNWSSCLQQLIHDLKNEQFKARHHSSTSTTSS TAKSSSMMSPTTT 701 

+++EE R+ W CL+ L + N+Q + S S+ T S+S +•+ +T 

Sbjct: 614 YRSEEARNQWEKCLRDLKTNEMNKQIHKKIjRDSDS SFNTDDS AI YDYTGI STSPVNQSTQ 673 



Query: 7 02 MNTPNHHNSRQT — HDSMASFSSSHMKRVS DVLPKRRTTSSSFESEIKS 748 

+H S + H S ++ S RV + TT SF + + 

Sbjct: 674 QQYYDHRGSHS SRHHS SSSTLSMMKNNRVKSGDI*SRI S STSTTLDSFSNNLNGS PNTTNP 733 

Query: 749 --ISENFKNSIPESSXLFRISYNJ^SWTSSS — SN 804 

+s + +lp + ++ y +T SE L+V ++Dti+ I S+I SN 

Sbjct: 734 SIMS SDATKTI PTFDVAIKLLY KSTEIiSE — PLIVNAQIEYNDLIiQKIXSQIITSN 787 

Query: 805 THNNNISPITKIKTQDEIX^DFWLGSDEDWWAKEMLAENN 845 

+++ + I++++Y+D++GDFV L SD+DW + +ML + 
Sbjct: 7 88 LVADDVN- 1 SRLRYKPDEGDF VNLNSDDDWGLVLDMIiTSED 827 



CPU time: 0.26 user sees. 0.02 sys* sees 0.28 total sees 

Gapped 

Lambda K H 

0.270 0.0470 0.230 



Matrix: BLOSUM62 

Gap Penalties: Existence: 11, Extension: 1 

Number of Hits to DB: 12253 

Number of Sequences: 0 

Number of extensions: 709 

Number of successful extensions: 15 

Number of sequences better than 10.0: 1 

Number of HSP's better than 10.0 without gapping: 1 

Number of HSP's successfully gapped in prelim test: 0 

Number of HSP's that attempted gapping in prelim test: 0 

Number of HSP's gapped (non-prelim): 1 

length of query: 844 

length of database: 90,077,593 

effective HSP length: 63 

effective length of query: 781 

effective length of database: 83353792 

effective search space: 65099311552 

effective search space used: 65099311552 

T: 9 

A: 40 

XI: 16 { 7.2 bits) 
X2: 12B (49.9 bits) 
X3: 128 (49.9 bits) 
SI: 42 (21.9 bits) 
S2: 73 (32.8 bits) 
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Sc KLPVIASDDLKVCKKSIYDFIL (SEQ ID No 25) 

++PV++SDDL++CKKS+YDF++ 
Ca QIPVVSSDDLRICKKSVYDFLI (SEQ ID No 26) 



Sc = Saccharomyces cerevisiae 
Ca — Candida albicans 



FIG. 8 
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FIG. 9A Fungal Cdc24 s 
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FIG. 9B 

Guanine nucleotide 
exchange factor domain 
of C&CDC24 is homolo- 
gous to other fungal 
Cdc24p's 
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FICjJ. 9C Homology of Ste4p binding region 
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. a . 
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.p. 
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;SS|aTiaaa^KTQ|giMNAENQHRHQP0QSSgKHNjTOvgilS 

ahev33qidmEB0le s - 0r[3a|3p Q TgflD j3l "S 

EHSDASDgGGGDEDVN MD VQITD^RS^VFRQl 

kSeVSNTT{2E|S^QP SPSTDDN- - VPTGTfjNSIil ASGRRVTAgjL 



p J(~^ 913 Homology of Bemlp binding region 



S.C. 774 

K.l. 789 

C.a. 746 

S.p. 768 



NTglS S E I F ggglE E K VWNEEEHI MABnEkHs NTHNNN I - S - PjSMK ?L 

D FVp^rvfflHs lQcsae^MladkrT^a hl@ vjHKvT 

TFD- -VAljgLLYKBT|g)L[gfepT^^ 

SVRNTTNv3lRLRLH@VgLVgVHAHj3Q^l3SSPHE^ K 
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FIG. 10A 
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FIG. 11A 

MET/CYS +MET/CYS (2.5mM) 

CDC24/CDC24 
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FIG. 11B 
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FIG. 12A 
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FIG. 12C 



FIG. 12B 
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FIG. 15A 
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FIG. 17 A 



FIG. 17 B 



FIG. 17 c 



FIG. 17 D 



FIG. 17, 



FIG. 17 
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A. cdc24 (wt) 

5 

SEQ. I.D. NO:l 
DNA: 



cccctctgtatactMcaactctgtgaagcc^ 
10 tatattgggctgcaagaaacactttgratttaacga^ 
gctagaagtagtagaaacgctaatgaattccagc 

SEQ. I.D. NO:2 
Protein: 

15 PLCILFNSVKPQFKLPVIASDDLKVCKKSIYDFILGCKKHFAFNDEELFTISDVFANSTSQ 
LVKVLE V VETLMNS S 

B. cdc24-ml 

20 SEQ. I.D. NO:3 
DNA: 

cccctctgtatactmcaactctgtgaagccgcaattt^ 

atattgggctgcaagaaacacmgcatttaacgatgaggagct^ 

gctagaagtagtagaaacgctaatgaattccagc 

25 

SEQ. I.D. NO:4 
Protein: 

PLCILFTvISVKJPQFKLPVIAPDDLKVCKKSIYDFILGCKKHFAFNDEELFTISDVFANSTSQ 
LVKVLEWETLMNSS 

30 



FIG. 17 A 
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C. cdc24-m2 



5 SEQ. I.D. NO:5 
DNA: 

cccctctgtatacttttcaactctgtgaagccgcaa^ 

tatattgggctgcaagaaacacmgcatttaacgatgaggagctmcactatate^ 

gctagaagtagtagaaacgctaatgaattccagc 

10 

SEQ. I.D. NO:6 
Protein: 

PLCILFNSVKPQFBCLPVIASGDLKVCKKSIYDFILGCKKHFAFNDEELFTISDVFANSTSQ 
LVKVLEVVETLMNSS 

15 

D. cdc24-m3 

SEQ. I.D. NO:7 
DNA: 

20 cccctctgtatacttttcaactctgtgaagccgcaattta^ 

tatattgggctgcaagaaacacmgcatttaacgatgaggagctmcactatatccgacgtttttgccaactcgacgtcccagctggtca^ 
gctagaagtagtagaaacgctaatgaattccagc 

SEQ. I.D. NO:8 
25 Protein: 

PLCILFNSVKPQFKLPVIAPDDLKVCKKSIYDHLGCKKHFAFNDEELFTISDVFANSTSQ 
LVKVLEVVETLMNSS 



M16 3 0 Wft £; 

fig. 17 c 
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SEQ ID NO. 10 

STE4 DNA sequence (wild- type) 



ATGGCACATCAGATGGACTCGATAACGTATTCTAATAATGTCACCCAACAGTATATACAACCACAAAGTCTACAGGA 
TATCTCTGCAGTGGAGGAAGAAATTCAAAATAAAATAGAGGCCGCCAGACAAGAGAGTAAACAGCTTCATGCTCAAATAA 
ATAAAGCAAAACACAAGATACAAGATGCAAGCTTATTCCAGATGGCCAACAAAGTTACTTCGTTGACCAAAAATAAGATC 
5 AACTTAAAGCCAAATATCGTGTTGAAAGGCQATAATAATAAAATCTCAGATTTTCGGTGGAGTCGAGATTCAAAACGTAT 
TTTGAGTGCAAGTCAAGATGGCTTTATGCTTATATGGGACAGTGCTTCAGGTTTAAAACAGAACGCTATTCCATTAGATT 
CTCAATGGGTTCTTTCCTGCGCTATTTCGCCATCGAGTACTTTGGTAGCAAGCGCAGGATTAAACAATAACTGTACCATT 
TATAGAGTTTCGAAAGAAAACAGAGTAGCGCAAAACGTTGCGTCAATTTTCAAAGGACATACTTGCTATATTTCTGACAT 
TGAATTTACAGATAACGCACATATATTGACAGCAAGTGGGGATATGACATGTGCCTTGTGGGATATACCGAAAGCAAAGA 

10 GGGTGAGAGAATATTCTGACCATTTAGGTGATGTTTTGGCATTAGCTATTCCTGAAGAGCCAAACTTAGAAAATTCTTCG 
AACACATTCGCTAGCTGTGGATCAGACGGGTATACTTACATATGGGATAGCAGATCTCCGTCCGCTGTACAAAGCTTTTA 
CGTTAACGATAGTGATATTAATGCACTTCGTTTTTTCAAAGACGGGATGTCGATTGTTGCAGGAAGTGACAATGGTGCGA 
TAAATATGTATGATTTAAGGTCGGACTGTTCTATTGCTACTTTTTCTCTTTTTCGAGGTTATGAAGAACGTACCCCTACC 
CCTACTTATATGGCAGCTAACATGGAGTACAATACCGCGCAATCGCCACAAACTTTAAAATCAACAAGCTCAAGCTATCT 

15 AGACAACCAAGGCGTTGTTTCTTTAGATTTTAGTGCATCTGGAAGATTGATGTACTCATGCTATACAGACATTGGTTGTG 
TTGTGTGGGATGTATTAAAAGGAGAGATTGTTGGAAAATTAGAAGGTCATGGTGGCAGAGTCACTGGTGTGCGCTCGAGT 
CCAGATGGGTTAGCTGTATGTACAGGTTCATGGGACTCAACCATGAAAAT'ATGGTCTCCAGGTTATCAATAG 



20 SEQ ID NO. 11 

Ste4 Protein sequence (wild-type) 

MAHQMDSITYSNNVTQQYIQPQSLQDISAVEEEIQNKIEAARQESKQLHAQINKAKHKIQDASLFQMANECVTSLTKNKIN 
LKPNIVLKGHNNKISDFRWSRDSKRILSASQDGFMLIWDSASGLKQNAIPLDSQWVLSCAISPSSTLVASAGLNNNCTIY 
25 RVSKENRVAQNVASIFKGHTCYISDIEFTDNAHILTASGDMTCALWDIPKAKRVREYSDHLGDVLALAIPEEPNLENSSN 
TFASCGSDGYTYIWDSRSPSAVQSFYVNDSDINALRFFKDGMSIVAGSDNGAINMYDLRSDCSIATFSLFRGYEERTPTP 
TYMAANMEYNTAQSPQTLKSTSSSYLDNQGAVSLDFSASGRLMYSCYTDIGCVVWDVLKGEIVGKLEGHGGRVTGVRSSP 
DGLAVCTGSWDSTMKIWS PGYQ 

30 

SEQ ID NO. 12 

ste4-ol5 DNA sequence (mutant) 

ATGGCACATCAGATGGACTCGATAACGTATTCTAATAATGTCACCCAACAGTATATACAACCACAAAGTCTACAGGA 
35 TATCTCTGCAGTGGAGGAAGAAATTCAA7AATAAAATAGAGGCCGCCAGACAAGAGAGTAAACAGCTTCATGCTCAAATAA 
ATAAAGCAAAACACAAGATACAAGATGCAAGCTTATTCCAGATGGCCAACAAAGTTACTTCGTTGACCAAAAATAAGATC 
AACTTAAAGCC7AAATATCGTGTTGAAAGGCCATAATAATAA7AATCTCAGATTTTCGGTGGAGTCGAGATTCAAAACGTAT 
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D 



10 



15 



20 



25 



30 



TTTGAGTGCAAGTCAAGATGGCTTTATGCTTATATGGGACAGTGCTTCAGGTTTAAAAGAGAACGCTATTCCATTAGATT 
CTCAATGGGTTCTTTCCTGCGCTATTTCGCCATCGAGTACTTTGGTAGCAAGCGCAGGATTAAACAATAACTGTACCATT 
TATAGAGTTTCGAAAGAAAACAGAGTAGCGCAAAACGTTGCGTCAATTTTCAAAGGACATACTTGCTATATTTCTGACAT 
T GAAT T TACAGATAACGCACAT AT AT TGACAGCAAG TGGGGAT AT G AC ATGTGCCTT GTGGG AT AT AC CGAAAGCAAAGA 
GGGTGAGAGAATATTCTGACCATTTAGGTGATGTTTTGGCATTAGCTATTCCTGAAGAGCCAAACTTAGAAAATTCTTCG 
AACACATTCGCTAGCTGTGGATCAGACGGGTATACTTACATATGGGATAGCAGATCTCCGTCCGCTGTACAAAGCTTTTA 
CGTTAACGATAGTGATATTAATGCACTTCGTTTTTTCAAAGACGGGATGTCGATTGTTGCAGGAAGTGACAATGGTGCGA 
TAAATATGTATGATTTAAGGTCGGACTGTTCTATTGCTACTTTTTCTCTTTTTCGAGGTTATGAAGAACGTACCCCTACC 
CCTACTTATATGGCAGCTAACATGGAGTACAATACCGCGCAATCGCCACAAACTTTAAAATCAACAAGCTCAAGCTATCT 
AGACAACCAAGGCGTTGTTTCTTTAGATTTTAGTGCATCTGGAAGATTGATGTACTCATGCTATACAGACATTGGTTGTG 
TTGTGTGGGATGTATTAAAAGGAGAGATTGTTGGAAAATTAGAAGGTCATGGTGGCAGAGTCACTGGTGTGCGCTCGAGT 
CCAGATGGGTTAGCTGTATGTACAGGTTCATGGGACTCAACCATGAAAATATGGTCTCCAGGTTATCAATAG 



SEQ ID NO. 13 

Ste4-ol5 Protein sequence (mutant) 

MAHQMDSITYSNNVTQQYIQPQSLQDISAVEEEIQNKIEAARQESKQLHAQINKAKHKIQDASLFQ^NKVTSLTKNKIN 
LKPNIVLKGHNNKISDFRWSRDSKRILSASQDGEMLIWDSASGLKQNAIPLDSQWVLSCAISPSSTLVASAGLNNNCTIY 
RVSKENRVAQNVASIFKGHTCYISDIEFTDNAHILTASGDMTCALWDIPKAKRVREYSDHLGDVLALAIPEEPNLENSSN 
TFASCGSDGYTYIWDSRSPSAVQSFYVNDSDINALRFFKDGMSIVAGSDNGAINMYDLRSDCSIATFSLFRGYEERTPTP 
TYMAANMEYNTAQSPQTLKSTSSSYLDNQGAVSLDFSASGRLMYSCYTDIGCVVWDVLKGEIVGKLEGHGGRVTGVRSSP 
DGLAVCTGS WDS TMKIWS PGYQ 



SEQ ID NO. 14 

ste4-ol7 DNA sequence (mutant) 

ATGGCACATCAGATGGACTCGATAACGTATTCTAATAATGTCACCCAACAGTATATACAACCACAAAGTCTACAGGA 

TATCTCTGCAGTGGAGGAAGAAATTCAAAATAAAATAGAGGCCGCCAGACAAGAGAGTAAACAGCTTCATGCTCAAATAA 

ATAAAGCAAAACACAAGATACAAGATGCAAGCTTATTCCAGATGGCCAACAAAGTTACTTCGTTGACCAAAAATAAGATC 

AACTTAAAGCCAAATATCGTGTTGAAAGGCCATAATAATAAAATCTCAGATTTTCGGTGGAGTCGAGATTCAAAACGTAT 

TTTGAGTGCAAGTCAAGATGGCTTTATGCTTATATGGGACAGTGCTTCAGGTTTAAAACAGAACGCTATTCCATTAGATT 

CTCAATGGGTTCTTTCCTGCGCTATTTCGCCATCGAGTACTTTGGTAGCAAGCGCAGGATTAAACAATAACTGTACCATT 

TATAGAGTTTCGAAAGAAAACAGAGTAGCGCAAAACGTTGCGTCAATTTTCAAAGGACATACTTGCTATATTTCTGACAT 

TGAATTTACAGATAACGCACATATATTGACAGCAAGTGGGGATATGACATGTGCCTTGTGGGATATACCGAAAGCAAAGA 

GGGTGAGAGAATATTCTGACCATTTAGGTGATGTTTTGGCATTAGCTATTCCTGAAGAGCCAAACTTAGAAAATTCTTCG 

AACACATTCGCTAGCTGTGGATCAGACGGGTATACTTACATATGGGATAGCAGATCTCCGTCCGCTGTACAAAGCTTTTA 

CGTTAACGATAGTGATATTAATGCACTTCGTTTTTTCAAAGACGGGATGTCGATTGTTGCAGGAAGTGACAATGGTGCGA 
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TAAATATGTATGATTTAAGGTCGGACTGTTCTATTGCTACTTTTTCTCTTTTTCGAGGTTATGAAGAACGTACCCCTACC 
CCTACTTATATGGCAGCTAACATGGAGTACAATACCGCGCAATCGCCACAAACTTTAAAATCAACAAGCTCAAGCTATCT 
AGACAACCAAGGCGTTGTTTCTTTAGATTTTAGTGCATCTGGAAGATTGATGTACTCATGCTATACAGACATTGGTTGTG 
TTGTGTGGGATGTATTAAAAGGAGAGATTGTTGGAAAATTAGAAGGTCATGGTGGCAGAGTCACTGGTGTGCGCTCGAGT 
5 CCAGATGGGTTAGCTGTATGTACAGGTTCATGGGACTCAACCATGAAAATATGGTCTCCAGGTTATCAATAG 

SEQ ID NO. 15 

Ste4-ol7 Protein sequence (mutant) 

10 MAHQMDSITYSNNVTQQYIQPQSLQDISAVEEEIQNKIEAARQESKQLHAQINKAKHKIQDASLFQMANKVTSLTKNKIN 
LKPNIVLKGHNNKISDFRWSRDSKRILSASQDGFMLIWDSASGLKQNAIPLDSQWVLSCAISPSSTLVASAGLNNNCTIY 
RVSKENRVAQNVASIFKGHTCYISDIEFTDNAHILTASGDiyJTCALWDIPKAKRVREYSDHLGDVLALAIPEEPNLENSSN 
TFASCGSDGYTYIWDSRSPSAVQSFYVNDSDINALRFFKDGMSIVAGSDNGAINMYDLRSDCSIATFSLFRGYEERTPTP 
TYMAANMEYNTAQSPQTLKSTSSSYLDNQGAVSLDFSASGRLMYSCYTDIGCWWDVLKGEIVGKLEGHGGRVTGVRSSP 

15 DGLAVCTGSWDSTMKIWSPGYQ 



SEQ I.D. No:16 refers to the epitope sequence "Tyr Pro Tyr Asp Val Pro Asp Tyr Ala", 

SEQ I.D. No: 17 refers to TEV protease recognition sequence "Gin Asn Leu Tyr Phe Gin Gly". 

SEQ I.D. No: 18 refers to peptide sequence "QFKLPVI AFDDLKVCKKS I " . 

SEQ I.D. No: 19 refers to peptide sequence "QFKLPVIASGDLKVCKKSI". 

SEQ I.D. No: 20 refers to peptide sequence "QFKLPVIAPDDLKVCKKSI". 

SEQ I.D. No: 21 refers to peptide sequence "QFKLPVI ASDDLKVCKKS I " . 

SEQ I.D. No: 22 refers to peptide sequence "QYEFDVILSPELKVQMKTI". 



